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（1） 表层水及沉积物中 103 种农药的同时分析方法 
分别建立了 87 种农药的气相色谱-质谱联用（GC-MS）检测方法和 16 种农
药的超高效液相色谱-质谱（UPLC-MS-MS）检测方法；优化了河水和海水样品
中目标农药的液-液萃取方法与固相萃取方法。采用内标法和替代物法进行数据
质量控制，方法检出限在 0.1～6.6 ng/L 之间，加标回收率在 60%～120%之间，
标准偏差（RSD, n=4）在 0.01～9.7%之间。采用乙腈为萃取溶剂，以高速均质和





























































 Pesticides are essential in agricultural production to prevent and control crop 
disease, insect pest, and weed. With the prohibition and limitation of organochlorine 
pesticides (OCPs) and organophosphorous pesticides (OPPs), many “new” pesticides 
have been developed and put into use. The long-term, heavy use of kinds of pesticides 
result in severe water pollution through deposition, rain-off etc, and further problems 
such as, aquatic ecosystem damage and food safety. In this dissertation, an accurate 
and sensitive multi-residue method for simultaneous determination of 103 pesticides 
in aquatic surface water and sediment was developed using liquid-liquid extraction 
(LLE) and solid phase extraction (SPE) for extraction and gas chromatography-mass 
spectrometry (GC-MS) and ultra performance liquid chromatography coupled with 
tandem mass spectrometry (UPLC-MSMS) for detection. The methods were applied 
to the pollution status survey of target pesticides in Jiulong River Estuary and Xiamen 
Western Sea. Moreover, behaviors and risks of detected pesticides on water quality 
and aquatic ecological system were preliminarily assessed.  
The research contents and results are as the followings: 
(1) Establishment of simultaneous determination method for 103 pesticides in surface 
water and sediment samples 
   Instrumental analysis methods were accomplished with GC-MS for 87 pesticides 
and UPLC-MS-MS for 16 pesticides. LLE and SPE methods were optimized for the 
simultaneous extraction of 103 target pesticides from surface water samples. Using 
internal standard and surrogates as quality control measures, recoveries and relative 
standard deviation (RSD, n=4) of 103 target pesticides spiked in fresh water and 
seawater were between 60%～120% and 0.01～9.7%, respectively, method detection 
limits were between 0.1～6.6 ng/L. As to surface sediment samples, acetonitrile was 
used to extract target pesticides under the assistance of homogenization, and 
ultrasound, were coupled with Carb-NH2 cartridges was used for cleanup. Under the 















(except azoles and terbufos and Isocarbophos) were between 72.8%～118.9% and 
0.1%～10.3%, respectively. Method Detection Limits between 0.01～2.1 μg/kg (dry 
weight) were achieved. The proposed methods were fast, sensitive and accurate, and 
met the determination requirements of trace pesticide residues in aquatic environment. 
(2) Pollution status survey of 103 pesticides in Jiulong River Estuary and Xiamen 
Western Sea 
The pollution status of target pesticides in surface water and sediment in Jiulong 
River Estuary and Xiamen Western Sea were surveyed in December 2007 (dry season) 
and May 2008 (rainy season) using above established determination methods. Results 
indicated that besides traditional OPPs and OCPs, many “new” pesticides such as 
pyrethrins, nitrodiphenylamines, amides, carbamates and azoles, were widely detected 
in surface water and sediment samples in both sampling seasons. The total amount of 
pesticides detected in dry season surface water samples was between 35.9～470.0 
ng/L, while 43.8～1494.5 ng/L in rainy season. For surface sediment samples, the 
total amount of pesticides detected in dry and rainy season was 15.4～104.2 µg/kg 
(dry weight) and 23.7～369.2 µg/kg (dry weight), respectively. The total pesticide 
concentrations in both surface water and sediment of rainy season were obviously 
higher than those in dry season.  
(3) Preliminary ecological risk assessment of pesticides in Jiulong River Estuary and 
Xiamen Western Sea 
Compared with similar domestic and/or overseas research areas, it was showed 
that more pesticides were widely detected in Jiulong River Estuary and Xiamen 
Western Sea. The water and sediment quality and ecological risk were preliminarily 
assessed according to existing standards and related toxicological assessment research 
results. Evaluation results showed that DDTs, omethoate, dimethoate, pyrethrins and 
azoles have been posing a great threat to aquatic environment of Jiulong River 
Estuary and Xiamen Western Sea, it is of great importance to strengthen pesticide 
management in research area, and to deepen the reaearches about the pesticides’ 
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